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(54) Shift operation device

(57) A shift operation device is provided which in-
cludes: a shift knob 2 which can be rotated and pushed;
a push detecting switch 3 which detects a pushed state
and a non-pushed state of the shift knob 2 and outputs
switching signals for setting/releasing parking in the re-
spective states; a rotary switch 20 which detects a rota-
tion state of the shift knob 2 and outputs a shift select

signal; and a pop-up tool 4 which switches the shift knob
2 from the pushed state to the non-pushed state. The
pop-up tool 4 has a push switch 42 which detects press
operation of the shift knob 2 and an actuator 41 which
lifts up the shift knob 2 from the pushed state to the non-
pushed state. When a brake 6 is operated and the push
switch 42 is turned on, the actuator 41 lifts up the shift
knob 2.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a shift opera-
tion device for electronically switching an automatic
transmission from a parking state to a shift state.

2. Description of the Related Art

[0002] Conventionally, an example of a shift operation
device includes an operation unit (shift dial) which can
be rotated and pushed, a detecting unit for detecting a
pushed state and a non-pushed state of the operation
unit and detecting switching signals for setting and re-
leasing of parking in the respective states, a rotation de-
tecting unit for detecting rotation state of the operation
unit and outputting a select signal of the shift state, and
a pop-up unit for switching the operation unit from the
pushed state to the non-pushed state. The pop-up unit
switches the operation unit from the pushed state to the
non-pushed state when a brake is operated (for example,
see JP-A-2001-277892 (2-6 pages, Fig. 1)). Here, the
pop-up unit has a coil spring for pushing back the oper-
ation unit in a non-pushed state direction and an electro-
magnetic solenoid for locking the operation unit in the
pushed state against the pushing back force of the coil
spring.
[0003] In the shift operation device having the above-
described structure, when the brake is operated by a driv-
er in the pushed state of the operation unit, that is, in the
state of setting the parking, a brake switch is turned on,
the electro-magnetic solenoid is operated by the ON sig-
nal, and the operation unit which is locked in the pushed
state is released. Accordingly, the operation unit is
popped up to the non-pushed state and thus the parking
state of the operation unit is released to a shift selectable
state.
[0004] In the shift operating device having the above-
described structure, the parking state can not be released
by only manually operating the operation unit, and the
operation unit of the parking state does not pop-up to the
shift selectable state as long as the brake is not operated.
However, for example, when the driver releases the park-
ing, if the foot of the driver accidentally contacts the brake
such that the brake operates, since the parking state is
released just before the brake is operated by the driver,
an actual pop-up timing of the operation unit is different
from the operating feeling of the driver. Therefore, the
driver feels a sense of incongruity.

SUMMARY OF THE INVENTION

[0005] The invention has been finalized in view of the
drawbacks inherent in the related art, and it is an object
of the invention to provide a shift operation device which

can surely prevent a parking state from being released
against the will of a driver.
[0006] In order to accomplish the above-described ob-
ject, according to the invention, a shift operation device
includes: an operation unit which can be rotated and
pushed; a push detecting unit which detects a pushed
state and a non-pushed state of the operation unit and
outputs switching signals for setting and releasing park-
ing in the respective states; a rotation detecting unit which
detects a rotation state of the operation unit and outputs
a shift select signal; and a pop-up unit which switches
the operation unit from the pushed state to the non-
pushed state. Here, when a brake is operated and the
operation unit is pressed in the pushed state, the pop-up
unit switches the operation unit from the pushed state to
the non-pushed state.
[0007] In the shift operation device having the above-
described structure, only when the brake is operated by
a driver and the operation unit is pressed at the same
time, the parking state of the operation unit can be re-
leased. Accordingly, even if the brake is accidentally op-
erated by the driver, the parking state is not released,
and thus the parking state can be surely prevented from
being released without the driver’s intend.
[0008] The pop-up unit may include a press operation
detecting unit which detects press operation of the oper-
ation unit and an actuator which lifts up the operation unit
from the pushed state to the non-pushed state, and, when
the brake is operated and the press operation detecting
unit detects the press operation, the actuator may lift up
the operation unit. Alternatively, the pop-up unit may in-
clude a press operation detecting unit which detects
press operation of the operation unit, a spring unit which
pushes back the operation unit in the non-pushed state
direction, and a lock unit which locks the operation unit
against the pushing back force of the spring unit, and,
when the brake is operated and the press operation de-
tecting unit detects the press operation, the lock unit may
release the locked state of the operation unit.
[0009] Furthermore, the pop-up unit may include a
push lock unit which alternately performs returning con-
trol of the operation unit to the non-pushed state and
returning control release whenever the operation unit is
pressed, a spring unit which pushes back the operation
unit in the non-pushed state direction, and a lock unit
which locks the operation unit to the pushed state against
the pushing back force of the spring unit, and, when the
brake is operated, the lock unit may release the locked
state of the operation unit. In this case, the push lock unit
may be composed of a heart cam tool and so on, and
the heart cam tool may include a sliding member which
moves together with the operation unit and a cam groove
which movably guides the sliding member in lock and
lock releasing directions. By this structure, the push lock
unit can be realized by a simple structure, and thus the
shift operation device can be realized with low cost.
[0010] In addition, in the above-mentioned structures,
the lock unit may include an electro-magnetic actuator
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having a movable rod which can move in an engaging
and disengaging direction of the operation unit. By this
structure, the lock unit can be realized by a simple struc-
ture and thus the shift operation device can be realized
with low cost.
[0011] In the shift operation device according to the
invention, only when the brake is operated by the driver
and the operation unit is pressed at the same time, the
parking state of the operation unit can be released. Ac-
cordingly, even if the brake is accidentally operated by
the driver, the parking state is not released, and thus the
parking state can be surely prevented from being re-
leased without the driver’s intend.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a cross-sectional view illustrating a parking
setting state of a shift operation device according to
a first embodiment of the invention;
Fig. 2 is a cross-sectional view illustrating a state
that a shift knob included in the shift operation device
is pressed;
Fig. 3 is a cross-sectional view illustrating a pop-up
state of the shift knob;
Fig. 4 is a flowchart illustrating an operation of the
shift operation device;
Fig. 5 is a cross-sectional view illustrating a parking
setting state of a shift operation device according to
a second embodiment of the invention;
Fig. 6 is a cross-sectional view illustrating a state in
which a shift knob included in the shift operation de-
vice is pressed;
Fig. 7 is a cross-sectional view illustrating a pop-up
state of the shift knob;
Fig. 8 is a flowchart illustrating an operation of the
shift operation device;
Fig. 9 is a cross-sectional view illustrating a parking
setting state of a shift operation device according to
a third embodiment of the invention;
Fig. 10 is a cross-sectional view illustrating a state
when a brake of an electro-magnetic solenoid includ-
ed in the shift operation device is operated;
Fig. 11 is a cross-sectional view illustrating a state
in which a shift knob included in the shift operation
device is pressed;
Fig. 12 is a cross-sectional view illustrating a pop-
up state of the shift knob; and
Fig. 13 is a flowchart illustrating an operation of the
shift operation device.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0013] Preferred embodiments of the invention will
now be described with reference to the drawings. Fig. 1
is a cross-sectional view illustrating a parking setting
state of a shift operation device according to a first em-

bodiment of the invention, Fig. 2 is a cross-sectional view
illustrating a state when a shift knob included in the shift
operation device is pushed, Fig. 3 is a cross-sectional
view illustrating a pop-up state of the shift knob, and Fig.
4 is a flowchart illustrating an operation of the shift oper-
ation device.
[0014] The shift operation device according to the first
embodiment of the invention electronically switches an
automatic transmission of a vehicle between a parking
state and a shift state, and, as shown in Figs. 1 through
3, mainly includes a housing 1, a columnar shift knob 2
which can be rotated and pushed, a push detecting switch
3 for detecting a pushed state and a non-pushed state
of the shift knob 2, a pop-up tool 4 for popping up the
shift knob 2, and a control unit 7 for controlling an auto-
matic transmission 5 based on the rotated and pushed
state of the shift knob 2 or controlling the pop-up tool 4
based on a predetermined operation of the shift knob 2
and the operation of a brake 6 included in the vehicle.
Also, as described below, the automatic transmission 5
is set to the parking state in the pushed state of the shift
knob 2 and is set to a parking release state, that is, a
shift selectable state in the non-pushed state of the shift
knob 2. In the shift selectable state, the automatic trans-
mission 5 is shifted and selected to a predetermined
mode by the rotation of the shift knob 2.
[0015] A columnar concave portion 1a for opening an
upper surface thereof is formed in the housing 1, and the
shift knob 2 is vertically movably and rotatably supported
in the concave portion 1a. A concave portion 2a for open-
ing a lower surface thereof is formed in the shift knob 2,
and the shift knob 2 has a rotary switch 20 at an upper
end thereof. The rotary switch 20 includes a rotation unit
20a which can rotate around a rotation shaft 2b, a plurality
of magnets 20b which are arranged around the rotation
shaft 2b at a lower surface of the rotation unit 20a and
correspond to a predetermined shift mode, and a hall
element 20c for detecting magnetism of each magnet
20b. The magnetism of a predetermined magnet 20b is
detected by the hall element 20c when the rotation unit
20a rotates, and thus a corresponding shift select signal
is output from the hall element 20c to the control unit 7.
[0016] The push detecting switch 3 includes a magnet
3a buried in the outer circumferential surface of the shift
knob 2, and a hall element 3b provided in the housing 1
to be exposed in the inner circumferential surface of the
concave portion 1a. In the parking setting state shown in
Fig. 1, the magnet 3a faces the hall element 3b and the
magnetism of the magnet 3a is detected by the hall ele-
ment 3b such that the push detecting switch 3 is in an
ON state. At this time, this information is output from the
hall element 3b to the control unit 7 as a switching signal
to the parking setting. Also, if the magnet 3a is separated
from the hall element 3b, the magnetic loss of the magnet
3a is detected by the hall element 3b and thus the push
detecting switch 3 is turned off. This information is output
from the hall element 3b to the control unit 7 as a switching
signal to the parking releasing.
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[0017] The pop-up tool 4 includes a tension spring 40
provided between the shift knob 2 and the housing 1, an
actuator 41 provided in the housing 1 to be received in
the concave portion 2a of the shift knob 2, and a push
switch 42 buried in the inner bottom surface of the con-
cave portion 1a to be opposite to the lower surface of the
shift knob 2. Both ends of the tension spring 40 are re-
tained to the upper surface of the concave portion 2a of
the shift knob 2 and the inner bottom surface of the con-
cave portion 1a of the housing 1, respectively, and the
tension spring 40 always pushes back the shift knob 2
downwardly. At this time, the lower end surface of the
shift knob 2 faces an upper surface of the push switch
42. The push switch 42 has an operation unit 42a which
is pushed back upwardly by a spring (not shown) and the
pushing back force of this spring is set to be larger than
pushing back force of the tension spring 40. Accordingly,
in the state that the shift knob 2 is not operated, the shift
knob 2 does not turn on the operation unit 42a and the
push switch 42 is in the OFF state.
[0018] The actuator 41 is composed of a linear motor
and so on, and has a main body 41a and a movable rod
41b which is supported to the main body 41a so as to be
vertically movable. In the state shown in Fig. 1, most of
the movable rod 41b is received in the main body 41a
and a front end thereof approaches the upper surface of
the concave portion 2a of the shift knob 2. Also, when a
driving voltage is applied from the control unit 7 to the
actuator 41, the movable rod 41b rises by an electro-
magnetic force and the upper surface of the concave
portion 2a is pushed by the front end of the rising movable
rod 41b such that the shift knob 2 is popped up against
the pushing back force of the tension spring 40. In addi-
tion, when the application of the driving voltage to the
actuator 41 stops, a lifting-up force of the movable rod
41b to the shift knob 2 is released and thus the shift knob
2 is returned to the state shown in Fig. 1 by the pushing
back force of the tension spring 40. Thus, the movable
rod 41b is pushed down by the shift knob 2 to be received
in the main body 41a again.
[0019] Next, an operation of the shift operation device
will be described.
[0020] First, the state shown in Fig. 1 is the pushed
state of the shift knob 2. At this time, since the magnet
3a provided in the shift knob 2 faces the hall element 3b,
the push detecting switch 3 is turned on such that the
switching signal to the parking setting state is output from
the hall element 3b to the control unit 7. Also, based on
this switching signal, the automatic transmission 5 is con-
trolled by the control unit 7 to be set to the parking state.
In addition, the driving voltage is not applied from the
control unit 7 to the actuator 41, and the lifting-up force
is not applied to the shift knob 2 by the movable rod 41b.
At this time, only the pushing back force due to the tension
spring 40 is applied to the shift knob 2 and thus the push
switch 42 is in the OFF state.
[0021] In this state, an ignition switch (not shown) is
turned on by the driver such that an engine starts up (YES

in step S1 of Fig. 4) and then the brake 6 is operated.
Further, as shown in Fig. 2, when the shift knob 2 is
pressed, if an ON signal from a brake switch (not shown)
which is operated by operating the brake 6 and an ON
signal from the push switch 42 which is operated by the
shift knob 2 are simultaneously detected by the control
unit 7 (YES in steps S2 and S3 of Fig. 4), the driving
voltage is applied from the control unit 7 to the actuator
41 to drive the movable rod 41b (step S4 of Fig. 4). Ac-
cordingly, as shown in Fig. 3, the shift knob 2 is popped
up upwardly by the lifting-up force of the movable rod
41b (step S5 of Fig. 4). At this time, if the magnet 3a of
the shift knob 2 is separated from the hall element 3b
upwardly and the push detecting switch 3 is turned off
(YES in step S6 of Fig. 4), a switching signal for releasing
the parking state is output from the hall element 3b to the
control unit 7 and, based on this switching signal, the
automatic transmission 5 is switched from the parking
state to the parking release state, that is, the shift se-
lectable state by the control unit 7 (step S7 of Fig. 4).
Also, in an initial pop-up state of the shift knob 2, the shift
mode is set to a neutral state and shift from the neutral
state to a predetermined drive mode or the reverse mode
can be selected by operating the rotation unit 20a.
[0022] On the other hand, in order to set the automatic
transmission 5 to the parking state again, first, the brake
6 is operated by the driver and the parking switch (not
shown) is operated in the state in which the vehicle stops.
If the switch is in the ON state, the driving voltage supplied
from the control unit 7 to the actuator 41 stops. Thus,
since the lifting-up force to the movable rod 41b is re-
leased, the shift knob 2 is returned to the pushed state
of Fig. 1 by the pushing back force of the tension spring
40. At this time, when the magnet 3a moves to a location
facing the hall element 3b and the push detecting switch
3 is turned on, the switching signal to the parking state
is output from the hall element 3b to the control unit 7
and thus the parking state is set.
[0023] In the shift operation device according to the
present embodiment, only when the brake 6 is operated
by the driver and the shift knob 2 is pressed at the same
time, the parking state of the shift knob 2 can be released.
Accordingly, even if the brake 6 is accidentally operated
by the driver, the parking state is not released and thus
the parking state can be surely prevented from being
released without the driver’s intend. Moreover, when the
shift knob 2 is in the pushed state, since the driving volt-
age is not applied to the actuator 41, power consumption
in the parking state can be reduced.
[0024] Next, a shift operation device according to a
second embodiment of the invention will be described.
Fig. 5 is a cross-sectional view illustrating a parking set-
ting state of a shift operation device according to a second
embodiment of the invention, Fig. 6 is a cross-sectional
view illustrating a state when a shift knob 2 included in
the shift operation device is pressed, Fig. 7 is a cross-
sectional view illustrating a pop-up state of the shift knob
2, and Fig. 8 is a flowchart illustrating an operation of the
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shift operation device. Also, elements similar to those of
the first embodiment are denoted by the same reference
numerals and thus their description will be omitted.
[0025] The present embodiment uses a pop-up tool to
which the pop-up tool 4 in the first embodiment is modi-
fied.
[0026] As shown in Figs. 5 through 7, a pop-up tool 8
according to the present embodiment includes an elec-
tro-magnetic solenoid 80 provided in a housing 1 to be
received in a concave portion 2a of a shift knob 2, a coil
spring 81 which is provided between the shift knob 2 and
the electro-magnetic solenoid 80 and of which both ends
are fixed to an upper surface of the electro-magnetic so-
lenoid 80 and an upper surface of the concave portion
2a of the shift knob 2, and a capacitive-type pressure-
sensitive sensor 82 provided on an upper surface of the
shift knob 2. Also, the shift knob 2 of the present embod-
iment does not have a rotary switch 20 as used in the
first embodiment, and the shift is selected by rotating the
whole popped-up shift knob 2. Here, in order to detect
the rotation state of the shift knob 2, a hall element 9 is
provided at an inner wall surface of the concave portion
1a facing the magnet 3a which moves upwardly by pop-
up. In addition, a plurality of magnets 3a are disposed in
an outer circumferential direction of the shift knob 2 in
correspondence with a predetermined shift mode.
[0027] The electro-magnetic solenoid 80 has a mova-
ble rod 80a which moves horizontally, and an engaging
hole 2c to and from which a front end of the movable rod
80a is engaged and disengaged is formed in an inner
circumferential surface of the concave portion 2a of the
shift knob 2. The movable rod 80a is always pushed back
in a direction which it is engaged to the engaging hole
2c by a spring member (not shown) and, when the elec-
tro-magnetic solenoid 80 is driven by a driving voltage
from the control unit 7, the movable rod 80a is driven
against the pushing back force of the spring member by
a generated electronic force to be separated from the
engaging hole 2c. Further, when the driving signal from
the control unit 7 stops, the movable rod 80a is engaged
to the engaging hole 2c by the pushing back force of the
spring member. Also, the coil spring 81 is a spring mem-
ber for pushing back the shift knob 2 upwardly.
[0028] Next, an operation of the shift operation device
according to the present embodiment will be described.
[0029] The state shown in Fig. 5 is a state in which the
driving voltage is not applied from the control unit 7 to
the electro-magnetic solenoid 80, and, at this time, the
front end of the movable rod 80a is engaged to the en-
gaging hole 2c of the shift knob 2 and thus the shift knob
2 is locked in the pushed state against the pushing back
force of the coil spring 81. In this state, since any one of
the plurality of magnets 3a provided in the shift knob 2
faces the hall element 3b, a push detecting switch 3 is
turned to the ON state such that a switching signal to the
parking setting state is output from the hall element 3b
to the control unit 7. Further, based on the switching sig-
nal, the automatic transmission 5 is controlled by the con-

trol unit 7 to be set to the parking state.
[0030] In this state, an ignition switch (not shown) is
turned on by the driver such that an engine starts up (YES
in a step S8 of Fig. 8) and then the brake 6 is operated.
Further, as shown in Fig. 6, when the pressure-sensitive
sensor 82 on the upper surface of the shift knob 2 is
pressed, if an ON signal from a brake switch and an ON
signal from the pressure-sensitive sensor 82 are simul-
taneously detected by the control unit 7 (YES in steps
S9 and S10 of Fig. 8), the driving voltage is applied from
the control unit 7 to the electro-magnetic solenoid 80
(step S11 of Fig. 8) and then the movable rod 80a is
separated from the engaging hole 2c. Thus, as shown in
Fig. 7, the lock state of the shift knob 2 is released and
the shift knob 2 is popped up upwardly by the pushing
back force of the coil spring 81 (step S12 of Fig. 8). At
this time, the magnet 3a of the shift knob 2 is separated
to an upper side of the hall element 3b and, when the
push detecting switch 3 is turned off (YES in step S13 of
Fig. 8), a switching signal for releasing the parking state
is output from the hall element 3b to the control unit 7.
Further, the automatic transmission 5 is switched from
the parking state to the shift selectable state by the control
unit 7 which receives this switching signal (step S14 of
Fig. 8) and the driving voltage supplied to the electro-
magnetic solenoid 80 stops (step S15 of Fig. 8) such that
the movable rod 80a is returned to the direction of the
inner circumferential surface of the concave portion 1a.
Also, an initial pop-up state of the shift knob 2, the shift
mode is set to a neutral state and shift from the neutral
state to a predetermined drive mode or the reverse mode
can be selected by rotating the shift knob 2.
[0031] On the other hand, in order to set the automatic
transmission 5 to the parking state again, first, the brake
6 is operated by the driver and the shift knob 2 is pushed
against the pushing back force of the coil spring 81 in the
state in which the vehicle stops. At this time, the ON state
of the pressure-sensitive sensor 82 is detected by the
control unit 7, the driving voltage is applied from the con-
trol unit 7 to the electro-magnetic solenoid 80 and the
movable rode 80a is separated from the engaging hole
2c. Further, when the shift knob 2 is pushed again such
that the magnet 3a moves in a location opposing the hall
element 3b, the switching signal to the parking state is
output from the hall element 3b to the control unit 7 and,
based on the switching signal, supplement of the driving
voltage to the electro-magnetic solenoid 80 stops by the
control unit 7. Thus, the movable rod 80a is engaged to
the engaging hole 2c of the shift knob 2 and, as shown
in Fig. 5, the shift knob 2 is locked in the pushed state
and the parking state is set.
[0032] In the shift operation device according to the
present embodiment, the same effect as the first embod-
iment is obtained. However, in the present embodiment,
the electro-magnetic solenoid 80 is used as a lock unit
for locking the shift knob 2 in the pushed state and thus
the lock unit can be realized by a simple structure, thereby
capable of realizing the shift operation device with low
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cost. In addition, in the parking state and the shift se-
lectable state, the driving voltage need not be continu-
ously supplied to the electro-magnetic solenoid 80 and
thus power consumption can be even reduced more.
[0033] Next, a shift operation device according to a
third embodiment of the invention will be described. Fig.
9 is a cross-sectional view illustrating a parking setting
state of a shift operation device according to a third em-
bodiment of the invention, Fig. 10 is a cross-sectional
view illustrating a state when a brake of an electro-mag-
netic solenoid included in the shift operation device is
operated, Fig. 11 is a cross-sectional view illustrating a
state when a shift knob 2 included in the shift operation
device is pressed, Fig. 12 is a cross-sectional view illus-
trating a pop-up state of the shift knob 2, and Fig. 13 is
a flowchart illustrating an operation of the shift operation
device. Also, the members having the same functions as
the first and second embodiments are denoted by the
same reference numerals and thus their description will
be described.
[0034] The present embodiment uses a pop-up tool to
which the pop-up tool 4 or 8 in the first or second em-
bodiment is modified.
[0035] As shown in Figs. 9 through 12, in the present
embodiment, similar to the first embodiment, a rotary
switch 20 is provided on the upper end of a shift knob 2
and the shift state is selected by rotating a rotation unit
20a of the rotary switch 20. Accordingly, in the present
embodiment, the hall element 9 used in the second em-
bodiment is not provided and only one magnet 3a of the
shift knob 2 is provided for detecting the pushed state.
Also, a pop-up tool 10 according to the present embod-
iment has a heart cam tool 100 in addition to an electro-
magnetic solenoid 80 and a coil spring 81 which are used
in the second embodiment. Further, an engaging hole 2c
to and from which a movable rod 80a of the electro-mag-
netic solenoid 80 is engaged and disengaged is formed
in the shift knob 2.
[0036] The functions of the electro-magnetic solenoid
80 and the coil spring 81 are similar to those of the second
embodiment, and, in the state shown in Fig. 7, the mov-
able rod 80a is engaged to the engaging hole 2c and the
shift knob 2 is locked in the pushed state against a push-
ing back force of the coil spring 81. Further, the movable
rod 80a is separated from the engaging hole 2c by a
driving voltage from the control unit 7 such that the lock
state of the shift knob 2 is released.
[0037] The heart cam tool 100 has a coupling pin 101
of which one end 101a is axially supported by the shift
knob 2 to be moved together with the shift knob 2 and
the other end 101b is rotatably provided, and a cam
groove 102 which is formed in a housing 1 and movably
guides the other end 101b of the coupling pin 101 in lock
and lock releasing directions. The cam groove 102 has
a heart cam groove 102a and a guide groove 102e which
extends upwardly to the heart cam groove 102a. Also,
the heart cam groove 102a has a pin engaging unit 102b
for engaging the other end 101b of the coupling pin 101,

and an inserting path 102c and a discharge path 102d
of the other end 101b. Fig. 7 shows a state when the
other end 101b is engaged to the pin engaging unit 102b,
and, in this state, when the shift knob 2 is pushed down-
wardly such that the other end 101b of the coupling pin
101 moves from the discharge path 102d to the guide
groove 102e, the lock of the other end 101b is released
and thus the control to the non-pushed state of the shift
knob 2 is released (see Fig. 11). In addition, when the
shift knob 2 released to the non-pushed state is pushed
again, the other end 101b of the coupling pin 101 is locked
from the guide groove 102e to the pin engaging unit 102b
through the inserting path 102c so as to return the shift
knob 2 to the non-pushed state. The heart cam tool 100
alternately performs the returning control to the non-
pushed state of the shift knob 2 and the returning control
release whenever the shift knob 2 is pushed.
[0038] Next, an operation of the shift operation device
according to the present embodiment will be described.
[0039] In the state shown in Fig. 9, similar to the second
embodiment, the movable rod 80a is engaged to the en-
gaging hole 2c of the shift knob 2 such that the shift knob
2 is locked in the pushed state against the pushing back
force of the coil spring 81. At this time, since the magnet
3a provided in the shift knob 2 faces the hall element 3b,
the push detecting switch 3 is turned on and thus a switch-
ing signal to the parking setting state is output from the
hall element 3b to the control unit 7. Further, based on
the switching signal, the automatic transmission 5 is set
to the parking state by the control unit 7. Also, in this
state, a driving voltage from the control unit 7 is not ap-
plied to the electro-magnetic solenoid 80.
[0040] In this state, after an ignition switch is turned on
by the driver such that an engine starts up (YES in step
S16 of Fig. 13), when brake 6 is operated (step S17 of
Fig. 13), based on the ON signal from the brake switch,
the driving voltage is applied from the control unit 7 to
the electro-magnetic solenoid 80 (step S18 of Fig. 13),
and the movable rod 80a is separated from the engaging
hole 2c, as shown in Fig. 10. In this state, the returning
of the shift knob 2 to the non-pushed state is controlled
by the heart cam tool 100. Thereafter, as shown in Fig.
11, the shift knob 2 is pushed down to the lower side by
the driver (step S19 of Fig. 13), the other end 101b of the
coupling pin 101 moves from the pin engaging unit 102b
of the cam groove 102 to the guide groove 102e through
the discharge path 102c such that the lock state of the
other end 101b is released and, as shown in Fig. 12, the
shift knob 2 is popped up upwardly by the pushing back
force of the coil spring 81 (step S20 of Fig. 13). At this
time, the magnet 3a of the shift knob 2 is separated up-
wardly from the hall element 3b and, when the push de-
tecting switch 3 is turned off (YES in step S21 of Fig. 13),
a switching signal for releasing the parking state is output
from the hall element 3b to the control unit 7. Further, the
automatic transmission 5 is switched from the parking
state to the shift selectable state by the control unit 7
which receives this switching signal (step S22 of Fig. 13).
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Also, in an initial pop-up state of the shift knob 2, the shift
mode is set to a neutral state and shift from the neutral
state to a predetermined drive mode or the reverse mode
can be selected by operating the rotation unit 20a.
[0041] Furthermore, in the state when the brake 6 is
not operated, since the movable rod 80a is engaged to
the engaging hole 2c, the shift knob 2 can not be pushed
and the lock state is not released. That is, even though
the shift knob 2 is pushed, the shift mode is not switched
to the packing releasing state without operating the brake
6.
[0042] On the other hand, in order to set the automatic
transmission 5 from the state shown in the Fig. 12 to the
parking state again, first, the brake 6 is operated by the
driver and the shift knob 2 is pushed to the state shown
in Fig. 9 against the pushing back force of the coil spring
81 in the state in which the vehicle stops. By pushing the
shift knob 2, the other end 101b of the coupling pin 101
is locked from the guide groove 102e to the pin engaging
unit 102b through the inserting path 102c and thus the
returning of the shift knob 2 to the non-pushed state is
controlled. Also, at this time, since the magnet 3a moves
to a location in which the magnet 3a faces the hall element
3b, the push detecting switch 3 is turned on such that the
switching signal to the parking state is output from the
hall element 3b to the control unit 7 and, based on the
this switching signal, the driving voltage been supplied
to the electro-magnetic solenoid 80 stops. Thus, the mov-
able rod 80a is engaged to the engaging hole 2c of the
shift knob 2 and the shift knob 2 is locked in the pushed
state of Fig. 7 and the parking state is set.
[0043] In the shift operation device according to the
present embodiment, the same effect as the first embod-
iment is obtained. However, in the present embodiment,
the heart cam tool 100 is used as a push lock unit for
alternately performing the returning control to the non-
pushed state and the returning control release of the shift
knob 2 whenever the shift knob 2 is pressed and thus
the push lock unit can be realized by a simple structure,
thereby capable of realizing the shift operation device
with low cost. In addition, since the driving voltage is not
applied to the electro-magnetic solenoid 80 in the state
that the shift knob 2 is pushed, power consumption of
the parking state can be even reduced more.

Claims

1. A shift operation device comprising:

an operation unit (2) which can be rotated and
pushed;
a push detecting unit (3) which detects a pushed
state and a non-pushed state of the operation
unit (2) and outputs switching signals for setting
and releasing parking in the respective states;
a rotation detecting unit (20) which detects a ro-
tation state of the operation unit (2) and outputs

a shift select signal; and
a pop-up unit (4, 8, 10) which switches the op-
eration unit (2) from the pushed state to the non-
pushed state,

characterized in that, when a brake (6) is operated
and the operation unit (2) is pressed in the pushed
state, the pop-up unit (4, 8, 10) switches the opera-
tion unit (2) from the pushed state to the non-pushed
state.

2. The shift operation device according to claim 1,
characterized in that the pop-up unit (4) includes
a press operation detecting unit (42) which detects
press operation of the operation unit (2) and an ac-
tuator (41) which lifts up the operation unit (2) from
the pushed state to the non-pushed state, and, when
the brake (6) is operated and the press operation
detecting unit (42) detects the press operation, the
actuator (41) lifts up the operation unit (2).

3. The shift operation device according to claim 1,
characterized in that the pop-up unit (8) includes
a press operation detecting unit (82) which detects
the press operation of the operation unit (2), a spring
unit (81) which pushes back the operation unit (2) in
the non-pushed state direction, and a lock unit which
locks the operation unit (2) in the pushed state
against the pushing back force of the spring unit (81),
and, when the brake (6) is operated and the press
operation detecting unit (82) detects the press oper-
ation, the lock unit releases the locked state of the
operation unit (2).

4. The shift operation device according to claim 1,
characterized in that the pop-up unit (10) includes
a push lock unit (100) which alternately performs re-
turning control of the operation unit (2) to the non-
pushed state and returning control release whenever
the operation unit (2) is pressed, a spring unit (81)
which pushes back the operation unit (2) in the non-
pushed state direction, and a lock unit which locks
the operation unit (2) in the pushed state against the
pushing back force of the spring unit (81), and, when
the brake (6) is operated, the lock unit releases the
locked state of the operation unit (2).

5. The shift operation device according to claim 3 or 4,
characterized in that the push lock unit (100) is
composed of a heart cam tool, and the heart cam
tool includes a sliding member (101) which moves
together with the operation unit (2) and a cam groove
(102) which movably guides the sliding member
(101) in lock and lock releasing directions.

6. The shift operation device according to claim 3 or 4,
characterized in that the lock unit includes an elec-
tro-magnetic actuator (80) having a movable rod
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which can move in an engaging and disengaging
direction of the operation unit (2).
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